AD-A188  191 
UNCLASSIFIED 


STACK  EMISSION  TESTING  FOR  BERYLLIUM  HILL  NFS  UTAH(U>  1/1 
MIR  FORCE  OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  LAB 
BROOKS  AFB  TX  M  DALY  NOV  87  USAF0EHL-87-144ESBB86LEF 

F/G  24/1  NL 


AD- A 188  191 


OTIC  l ILE-CUD 


rUSAFOEHL  REPORT  - 

87-1 44EQ0086LEF 


STACK  EMISSION  TESTING  FOR  BERYLLIUM, 
HILL  AFB  UT 


MARY  M.  DALY,  Capt,  USAF,  BSC 


November  1987 


Final  Report 


Distribution  Is  unlimited;  approved  for  public  release 


USAF  Occupational  and  Environmental  Health  Laboratory 
Human  Systems  Division  (AFSC) 

Brooks  Air  Force  Base,  Texas  78235-5501 

V _ _ _ J 


»7  1  2  10  028 


NOTICES 


When  Government  drawings,  specifications,  or  other  data  are  used  for  any 
purpose  other  than  a  definitely  related  Government  procurement  operation,  the 
Government  thereby  incurs  no  responsibility  nor  any  obligation  whatsoever. 

The  fact  that  the  Government  may  have  formulated,  or  in  any  way  supplied  the 
said  drawing,  specifications,  or  other  data,  is  not  to  be  regarded  by 
implication,  or  other-wise,  as  in  any  manner  licensing  the  holder  or  any  other 
person  or  corporation;  or  conveying  any  rights  or  permission  to  manufacture, 
use,  or  sell  any  patented  invention  that  may  in.  any  way  be  related  thereto. 

The  mention  of  trade  names  or  commercial  products  in  this  publication  is  for 
illustration  purposes  and  does  not  constitute  endorsement  or  recommendation 
for  use  by  the  United  States  Air  Force. 

Do  not  return  this  copy.  Retain  or  destroy. 

Air  Force  installations  may  direct  requests  for  copies  of  this  report  to: 

USAF  Occupational  and  Environmental  Health  Laboratory  (USAFOEHL)  Library, 
Brooks  AFB  TX  78235-5501 . 

Other  Government  agencies  and  their  contractors  registered  with  the  DTIC 
should  direct  requests  for  copies  of  this  report  to:  Defense  Technical 
Information  Center  (DTIC),  Cameron  Station,  Alexandria  VA  2231 

Non-Government  agencies  may  purchase  copies  of  this  report  from:  National 
Technical  Information  Service  (NTIS),  5285  Port  Royal  Road,  Springfield  VA 
221 61 

The  Public  Affairs  Office  has  reviewed  this  report,  and  it  is  releasable  to 
the  National  Technical  Information  Service,  where  it  will  be  available  to  the 
general  public,  including  foreign  nations. 

This  report  has  been  reviewed  and  is  approved  for  publication. 


Commander 


UNCLASSIFIED 


la.  REPORT  SECURITY  CLASSIFICATION 

Unclassified 


2a.  security  classification  AUTHORITY 

VJ  /  A 


2b.  OiCLASSJWCAnON  /  OOWNGRAOiNG  SCHEDULE 

V  /  A 


K  PW&MHG  ORGANIZATION  REPORT  NUMMR(S) 

USAFOEHL  Report  87-144  EQ0086LEF 


fa.  NAME  OP  PERFORMING  ORGANIZATION 

USAF  Occupational  and  Environ¬ 
mental  Health  Laboratory 


6c  AOORESS  (Oty,  sera,  and  ZIP  Coda) 


REPORT  DOCUMENTATION  PAGE 


lb.  RESTRICTIVE  MARKINGS 


mm 


3.  DISTRIBUTION /AVAILA6IUTY  OF  REPORT 
Distribution  is  unlimited; 
approved  for  public  release. 


S.  MONITORING  ORGANIZATION  REPORT  NUMBERS). 


7a.  NAME  OP  MONITORING  ORGANIZATION 


7b.  AOORESS  (Oty,  SOW.  and  ZIP  Cod*) 


Brooks  AFB  TX  78235-5501 


6a.  NAME  OF  FUNOING  /  SPONSORING 
ORGANIZATION 

Same  as  6a 


AOORESS  (Off.  State,  and  ZIP  Coda) 


Same  as  6c 


11.  TITLE  (Induda  Sturdy  OasalkaOon) 


8b.  OFFICE  SYMBOL  |  9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(IfappdoUa)  9 


10.  SOURCE  OF  FUNOING  NUMBERS 


PROJECT 

NO. 


Stack  Emission  Testing  for  Beryllium,  Hill  AFB  UT 


12.  PERSONAL  AUTHORCS) 

Capt  Mary  Daly 


14.  DATE  OF  REPORT  (Yaar.  fdontb.  Day)  115.  PAGE  COUNT 

November  1987  I  51 


COSAT I  COOES 


GROUP  |  SUB-GROUP 


18.  SUBJECT  TERMS  (C ondnua  on  ravana  if  nacassary  and  idandfy  by  block  mtmbar) 

Stack  sampling 

Hill  C-5 

Stack  emission(s) 

Beryllium 

brake  shop 

if.  ABSTRACT  (Continue  on  reverse  if  ntastary  and  idandty  by  block  number; 

i  At  the  request  of  HQ  AFLC/SGB,  personnel  from  the  USAFOEHL  conducted  an  air  emission 
survey  of  the  exhaust  from  a  C-5  brake  reconditioning  operation  at  Hill  AFB  UT  from  13  July 
to  17  July  1987.  These  brakes  contain  beryllium  disks  and  during  the  reconditioning  process, 
beryllium  particles  are  generated.  The  reconditioning  operation  consists  of  two  processes 
which  vent  to  Individual  stacks.  The  emissions  for  both  stacks  were  well  below  the  EPA 
standard  for  this  kind-of  operation.  •/. 


20  distribution  /  availability  of  abstract 

g)  UNCLASSIFlED/UNLlMlTED  □  SAME  AS  RPT 


22a.  NAME  OF  RESPONSIBLE  INOIVIOUAL 


DO  Form  1473,  JUN  86 


21  ABSTRACT  SECURITY  CLASSIFICATION 
□  otic  USERS  Unclassified 


22b.  TELEPHONE  (Induda  A rat  Coda)  22c  OFFICE  SYMBOL 

(S 1 21  S2A-2R91 


Prtviout  editions  ara  obsolata.  SECURITY  CLASSIFICATION  OF  THIS 

i  UNCLASSIFIED 


CONTENTS 


DO  Form  1473 
Illustrations 

I.  INTRODUCTION 

II.  DISCUSSION 

III.  CONCLUSIONS 

Appendix 


Test  Participants 
Survey  Raw  Data  *  East  Stack 
Survey  Raw  Data  ~  West  Stack 
Quality  Assurance  -  Calibration  Data 


Calculations 


Distribution  List 


!  A;Cf.  lOi'  r'cr 

f  N  VIS  Of'.A-. 
.  !'r  :  "A*4 

!  U. -nr.ro  .n-.ir 


J  U‘:i< 

h~"  • 


Ml 


ILLUSTRATIONS 

Table  1  Survey  Emission  Results 

Sampling  Site  on  the  Roof 
Sampling  Equipment  and  Personnel 
Method  5  Sampling  Train 


Page 

2 

3 

4 


Figure  1 
Figure  2 
Figure  3 


5 


I.  INTRODUCTION 


On  13-17  July  1987,  stack  emission  sampling  of  the  exhaust  from  the  C-5 
brake  reconditioning  operation  in  Bldg  507  was  accomplished  at  Hill  AFB  UT. 
These  brakes  contain  beryllium  disks  and,  during  the  reconditioning  process, 
beryllium  particles  are  generated.  The  survey  was  requested  by  HQ  AFLC/SCB  to 
determine  the  amount  of  beryllium  being  exhausted  from  the  facility.  Testing 
was  conducted  by  the  Air  Quality  Function  of  the  USAF  Occupational  and 
Environmental  Health  Laboratory  (USAFOEHL) .  Sampling  team  members  are  listed 
in  Appendix  A. 

II.  DISCUSSION 

A.  Background 

N 

>  The  brake  shop  conducts  a  two-part  reconditioning  operation  on  C-5 
beryllium  brake  discs.  This  operation  consists  of  an  active  wet  grinding' 
process  and  a  wet  dipping  process.  The  reconditioning  process  is  a  cyclic 
operation  for  six  hours  per  day  and  the  shop  operates  only  one  shift  per  day. 
Each  process  is  exhausted  through  its  own  stack  and  has  no  air  pollution 
control  equipment.  __ 

B.  Applicable  Standards 

The  national  Environmental  Protection  Agency  (EPA)  emission  standard 
for  beryllium  applicable  to  stationary  sources  is  found  in  Chapter  40,  Code  of 
Federal  Regulations,  Part  61.30  (40  CFR  61.30).  This  standard  limits 
beryllium  emissions  to  not  more  than  10  grams  over  a  24-hour  period.  The 
State  of  Utah  defers  to  the  standard  established  by  the  EPA. 

C.  Site  Description 

The  process  for  reconditioning  the  beryllium  disks  of  the  C-5  brake 
assembly  is:  (1)  dipping  in  a  sodium  hydroxide  solution,  (2)  glass  bead 
blasting,  and  (3)  re-dipping  in  the  solution.  Both  the  blasting  and  the 
dipping  processes  occur  in  closed  rooms  with  restricted  access.  The  dipping 
tanks  are  exhausted  directly  to  the  atmosphere  through  a  stack  on  the  roof 
(referred  to  in  this  report  as  the  east  stack).  The  blasting  is  done  in  a 
sealed  cabinet  with  attached  gloves  (glove  box  or  hood)  to  manipulate  the 
brake  disks.  The  exhaust  is  passed  through  a  stainless  steel  filter  with  a 
water  spray,  primarily  to  recover  the  glass  beads,  and  then  exhausted  through 
a  second  stack  on  the  roof  (referred  to  as  the  west  stack).  Both  exhaust 
stacks  on  the  roof  were  sampled.  Both  stacks  are  similar  with  a  diameter  of 
15.75  inches  and  an  example  of  one  is  shown  in  Figure  1. 

D.  Testing  Methodology 

All  sampling  and  analysis  for  beryllium  were  done  according  to  the 
procedures  contained  in  40  CFR  60-61,  Methods  1-5,  and  104.  Sampling  ports 
were  located  2.5  feet  downstream  and  2  feet  upstream  from  air  'low 
disturbances  in  accordance  with  EPA  Method  1.  Figure  2  shows  a  photograph  of 
the  sampling  equipment  and  personnel  at  the  site  with  a  detailed  schematic  0' 


the  Method  5  sampling  train  shown  in  Figure  3.  A  performance  test  on  each 
stack  consisted  of  the  average  of  three  two-hour  sample  runs  with  the  sampling 
probe  positioned  at  25,  50  and  75  percent  of  the  duct  diameter. 

Prior  to  sampling,  preliminary  velocity,  stack  temperature,  and 
cyclonic  flow  checks  of  the  flue  gas  were  determined  according  to  EPA  Methods 
1  and  2.  These  data  are  included  in  Appendixes  B  and  C.  The  data  from  the 
preliminary  evaluations  were  used  to  determine  the  sampling  nozzle  size 
necessary  to  satisfy  isokinetic  conditions. 

Quality  assurance  testing  was  accomplished  by  calibration  of:  (1) 
nozzle  diameter;  (2)  triple  beam  balance  (to  measure  within  0.5  g);  (3)  meter 
box;  (4)  post  test  meter  box;  and  (5)  pitot  tube  (coefficient  assigned,  Cp 
0.84).  These  data  are  included  in  Appendix  D. 

E.  Results 

Table  1  presents  the  results  obtained  during  stack  testing  of  the 
brake  reconditioning  operation.  Results  indicate  that  the  berylliun  emission 
rate  from  the  east  stack  (exhausts  dipping  operation)  was  less  than  0.028 
grams  per  day  (g/d)  based  on  a  detection  limit  of  1.25  micrograms.  The 
emission  rate  from  the  west  stack  (exhausts  blasting  operation)  was  1.78 
g/d.  Again,  a  day  represents  six  hours  of  operation  over  a  24-hour  period. 


III.  COBCUBIC* 

Based  on  the  results  of  this  survey,  the  beryllium  emissions  from  the 
brake  reconditioning  operation  are  well  below  the  EPA  standards  established  in 
40  CFR  61 .30  of  10  g/d. 
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NOZZLE  CALIBRATION  DATA  FORM 


Calibrated  by 


Nozzle 

identification 

number 


Nozzle  Diameter* 


mm  (in. ) 

mm  tin. ) 

3'- 

mm  tm. 

o-tyf 

0-36  f 

o-zt.2 

o.ilt 

a.  *97 

0^ 

*47 

0-301 

o-3oo 

0-*f1 

0-500 

O-SOO 

0.00 / 


where : 


1,2,3, 


three  different  nozzles  diameters,  mm  (in.);  each 
diameter  must  be  within  (0.025  ram)  0.001  in. 

maximum  difference  between  any  two  diameters,  mm  (in 
AD  £(0.10  mm)  0.004  in. 


=  average  of  D^,  D2,  and  D3, 
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CALCULATIONS 


This  formula  was  used  to  calculate  the  emission  rate,  R. 

Wt  V  A  (86,400  x  10-»)  P 

R  -  (K)  _ 

(Va  std  ♦  Vw  std)  Ts 

where:  Wt  -  total  weight  of  berylliun  collected  (micrograos,  ug) 

Ag  -  stack  surface  area  (square  feet,  ft1) 

Vg  .«  average  stack  gas  velocity  (feet  per  second,  ft/s) 

V  std  -  dry  gas  sample  volume  at  standard  conditions  (29.92  in  Hg; 
77°F) 

Vy  std  -  water  vapor  volume  at  standard  conditions  (cubic  feet,  fts 
Tg  -  stack  temperature  (degrees  Rankine,  °R) 

Pg  -  absolute  stack  gas  pressure  (inches  of  mercury,  in  Hg) 

R  -  berylliua  emission  rate  (grams  per  day-,  g/d) 

K  -  17.64  °R/in  Hg 

86,400  -  conversion  factor  (seconds  per  day) 

10-*  -  conversion  factor  (g/ug) 


OPERATING  PARAMETERS 


Sampl 

e 

Wt 

_ (me) _ 

(ft*) 

(ft?  s ) 

V  std 

v> 

V  std 
(m») 

(•*) 

East 

Run 

1 

<1.25 

1.35 

17.02 

73.786 

1.11 

533-8 

2 

<1.25 

1.35 

20.97 

84.285 

0.87 

542.3 

3 

<1.25 

1.35 

30.57 

120.846 

1 .21 

547.1 

West 

Run 

1 

60.86 

1.35 

11.13 

84.879 

1.35 

537.7 

2 

40.455 

1.35 

13.03 

38.818 

1.02 

546.2 

3 

246.17 

1.35 

14.46 

100.946 

1.31 

546.6 

P 

(In 


where:  Wt 
A_ 


-  weight 

-  stack  cross-sectional  area 

-  stack  velocity 


Vm  std  -  meter  volume  at  standard  conditions  (29.92  in  Hg;  778F) 
Vw  std  -  water  vapor  volune  at  standard  conditions 
T3  -  stack  temperature 

P  -  absolute  stack  gas  pressure 


EAST 

STACK  CALCULATIONS  RUN  #1 .  2. 

and  3 

XROM  METH  5 

XROM  METH  5 

XROM  METH  5 

Run  Number 

East  1 

Run 

Run  Number 

East  2 

Run 

Run  Number 

East  3 

Run 

METER  BOX  X? 

1 .0840 

Run 

METER  BOX  Y? 

1.0840 

Run 

METER  BOX  Y? 

1 .0840 

Run 

DELTA  H? 

1 . 7000 

Run 

DELTA  H? 

2.5500 

Run 

DELTA  H? 

4.9400 

Run 

BAR  PRESS  ? 

24.9200 

Run 

BAR  PRESS  ? 

24.9000 

Run 

BAR  PRESS  ? 

24.8700 

Run 

METER  VOL  ? 

82.3810 

Run 

METER  VOL  ? 

95.8400 

Run 

NETER  VOL  ? 

139.5490 

Run 

KTR  TEMP  F? 

7 U. 9000 

Run 

KTR  TEMP  F? 

85.7000 

Run 

MTR  TEMP  F? 

97 . 4000 

Run 

X  OTHER  GAS 

REMOVED  BEFORE 

DRY  GAS  METER? 

0.000 

Run 

X  OTHER  GAS 

REMOVED  BEFORE 

DRY  GAS  METER? 

0.000 

Run 

X  OTHER  GAS 

REMOVED  BEFORE 

DRY  GAS  METER? 

0.000 

Run 

STATIC  HOH  IN? 

.0700 

Run 

STATIC  HOH  IN? 

.0700 

Run 

STATIC  HOH  IN? 

.0700 

Run 

STACK  TEMP. 

73.8000 

Run 

STACK  TEMP. 

82.3000 

Run 

STACK  TEMP. 

37.1000 

Run 

ML.  WATER 

23.6200 

Run 

ML.  WATER 

18.5700 

Run 

ML.  WATER 

25.7100 

Run 

IMP.  X  HOH  -  1  .5 

IMP.  X  HOH  -  1  .0 

IMP .  X  HOH  -  1 . 0 

X  HOH  -  1.5 

X  HOH  -  1.0 

X  HOH  -  1.0 

X  CO  * 

0.0000 

Run 

X  CO, 

0.0000 

Run 

X  CO, 

0.0000 

Run 

X  OXYGEN 

21.0000 

Run 

X  OXYGEN 

21 .0000 

Run 

X  OXYGEN 

21 .0000 

Run 

X  CO? 

0.0000 

Run 

X  CO? 

0.0000 

Run 

X  CO? 

0.0000 

Run 

XROM  METH  5 


XROM  hCTH  5 


XROM  METH  5 


Run  Number 

East  1 

Run 

MOL  WT  OTHER? 

79.0000  Run 

Mwd  -  28.84 

MW  WET  -  28.68 

SORT  PSTS? 

6.3359  Run 

TIME  MIN? 

120.0000  Run 

NOZZLE  DIA? 

.3690  Run 

STK  DIA  INCH? 

15.7500  Run 

»  VOL  KTR  STD  -  73.786 
STK  PRES  ABS  -  24.93 
VOL  HOH  GAS  -  1.11 
%  MOISTURE  -  1.48 
MOL  DRY  GAS  -  0.985 
*  NITROGEN  -  79.00 
MOL  WT  DRY  -  28.84 
MOL  WT  WET  -  28.68 
VELOCITY  FPS  -  17.02 
STACK  AREA  -1.35 
STACK  ACFM  -  1,381. 

*  STACK  DSCFM  -  1 , 1  21 
%  ISOKINETIC  -  99.95 


Run  Number 
East  2 

Run 

MOL  WT  OTHER? 

79.0000  Run 

Mwd  -  28.84 
MW  WET  -  28.73 

SORT  PSTS? 

7.8096  Run 

TIME  MIN? 

120.0000  Run 

NOZZLE  DIA? 

.3690  Run 

STK  DIA  INCH? 

15.7500  Run 

*  VOL  MTR  STD  -  84.285 
STK  PRES  ABS  -  24.91 
VOL  HOH  GAS  -  0.87 

%  MOISTURE  -  1.03 
MOL  DRY  GAS  -  0.990 
t  NITROGEN  -  79.00 
MOL  WT  DRY  -  28.84 
MOL  WT  WET  -  28.73 
VELOCITY  FPS  -  20.97 
STACK  AREA  -1.35 
STACK  ACFM  -  1,702. 

*  STACK  DSCFM  -  1,365. 
%  ISOKINETIC  -  93.78 


Run  Number 
East  3 

Run 

MOL  WT  OTHER? 

79.0000  Run 

Mwd  -  28.84 
MW  WET  -  28.73 

SORT  PSTS? 

11.3826  Run 

TIME  MIN? 

120.0000  Run 

NOZZLE  DIA? 

.3690  Run 

STK  DIA  INCH? 

15.7500  Run 

*  VOL  MTR  STD  -  120.846 
STK  PRES  ABS  -  24.88 
VOL  HOH  GAS  -  1 . 21 

t  MOISTURE  -  0.99 
MOL  DRY  GAS  -  0.990 
%  NITROGEN  -  79.00 
MOL  WT  DRY  -  28.84 
MOL  WT  WET  -  28.73 
VELOCITY  FPS  -  30.57 
STACK  AREA  -  1 .35 
STACK  ACFM  -  2,482. 

*  STACK  DSCFM  -  1,972 
t  ISOKINETIC  -  93 . 1 n 


XROM  METH  5 


WEST  STACK  CALCULATIONS  RUN  »1 , 


XROM  METH  5 

XROM  METH  5 

Run  Number 

West  1 

Run 

Run  Number 

West  2 

Run 

METER  BOX  Y? 

1.0840 

Run 

METER  BOX  Y? 

1.0840 

Run 

DELTA  H? 

2.4600 

Run 

DELTA  H? 

.4300 

Run 

BAR  PRESS? 

25.1800 

Run 

BAR  PRESS? 

25.0500 

Run 

METER  VOL? 

100.8200 

Run 

METER  VOL? 

44.3410 

Run 

MTR  TEW  F? 

116.2500 

Run 

MTR  TEW  F? 

88.0600 

Run 

%  OTHER  GAS 

REMOVED  BEFORE 

DRY  GAS  METER? 

0.0000 

Run 

%  OTHER  GAS 

REMOVED  BEFORE 

DRY  CAS  METER? 

0.0000 

Run 

STATIC  HOH  IN? 

.0400 

Run 

STATIC  HOH  IN? 

.0400 

Run 

STACK  TEMP. 

77.7000 

Run 

STACK  TEW. 

86.2000 

Run 

ML.  WATER? 

28.7600 

Run 

M. .  WATER? 

21.6900 

Run 

IMP.  f  HOH  -  1.6 

IW.  f  HOH  -  2.6 

%  HOH  -  1.6 

%  HOH  -  2.6 

t  CO*? 

0.0000 

Run 

*  CO,? 

0.0000 

Run 

%  OXYGEN? 

21 .0000 

Run 

%  OXYGEN? 

21.0000 

Run 

i  co? 

0.0000 

Run 

%  CO? 

0.0000 

Run 

Run  Number 
West  3 


METER  BOX  X? 

1 .0840 


DELTA  H? 

3.9200 

BAR  PRESS? 

25.0300 

WTER  VOL? 

118.5750 

KTR  TEMP  F? 

108.9000 

%  OTHER  GAS 
REMOVED  BEFORE 
DRY  GAS  METER? 

0.0000 

STATIC  HOH  IN? 

.0400 

STACK  TEMP. 

86.6000 

ML.  WATER? 

27.8300 

IMP .  %  HOH  *1.3 

%  HOH  •  1.3 

i  co*? 

0.0000 

t  OXYGEN? 

21 .0000 

t  CO? 

0.0000 


XROM  METH  5 


XROM  METH  5 


XROM  METH  5 


Run  Number 

West  1 

Run  Number 

West  2 

Run  Number 

West  3 

Run 

Run 

Run 

MOL  WT  OTHER? 

79.0000 

Run 

MOL  WT  OTHER? 

79.0000  Run 

MOL  WT  OTHER?  • 
79.0000 

Run 

MWd  -  28.84 

MWd  -  28.84 

MWd  -  28.84 

MW  WET  -  28.67 

MW  WET  -  28.56 

MW  WET  -  28.70 

SORT  PSTS? 

4.1632 

Run 

SORT  PSTS? 

4.8527  Run 

SQRT  PSTS? 

5.3965 

Run 

TIME  MIN? 

120.0000 

Run 

Tlfffi  MIN? 

120.0000  Run 

TIME  MIN? 

115.00 

Run 

NOZZLE  DIA? 

.4980 

Run 

NOZZLE  DIA? 

.3000  Run 

NOZZLE  DIA? 

.5000 

Run 

STL  DIA  INCH? 

15.7500 

Run 

STK  DIA  INCH? 

15.7500  Run 

STK  DIA  INCH? 

15.7500 

Run 

*  VOL  KTR  STD  -  84.879 

STK  PRESABS  -  25.18 

VOL  HOH  GAS  -  1 .35 

*  MOISTURE  -  1.57 

MOL  DRY  GAS  -  0.984 
£N ITROGEN  -  79.00 

MOL  WT  DRY  -  28.84 

MOL  WT  WET  -  28.67 
VELOCITY  FPS  -  11.13 
STACK  AREA  -  1.35 

STACK  ACFM  -  903- 

*  STACK  DSCFM  -  735. 

£  ISOKINETIC  -  96.34 

*  VOL  KTR  STD  -  38.81 8 

STK  PRES  ABS  -  25.05 

VOL  HOH  GAS  -  1 .02 

£  MOISTURE  -  2.56 

MOL  DRY  GAS  -  0.974 
£  NITROGEN  -  79.00 

MOL  WT  DRY  -  28.84 

MOL  WT  WET  -  28.56 
VELOCITY  FPS  -  13-03 
STACK  AREA  -1.35 

STACK  ACFM  -  1,058. 

*  STACK  DSCFM  -  834. 

£  ISOKINETIC  -  106.96 

*  VOL  KTR  STD  -  100.946 
STK  PRES  ABS  -  25.03 
VOL  HOH  GAS  -  1 . 31 

£  MOISTURE  -  1.28 

MOL  DRY  GAS  -  0.987 
£  NITROGEN  -  79.00 

MOL  WT  DRY  -  28.84 

MOL  WT  WET  -  28.70 
VELOCITY  FPS  -  1  4.46 
STACK  AREA  -1.35 
STACK  ACFM  -  1 ,174. 

*  STACK  DSCFM  -  936. 

£  ISOKINETIC  -  93.0? 

Distribution  List 


HQ  AFSC/SGPB 

Andrews  AFB  DC  20334-5000 
HQ  USAF/SGPA 

Bolling  AFB  DC  20332-6188 
AAMRL/TH 

Wright-Patterson  AFB  OH  45433-6573 

USAF  Regional  Medical  Center  Wiesbaden/SG8 
APO  New  York  09220-5300 

OL  AD,  USAFOEHL 

APO  San  Francisco  96274-5000 

USAFSAM/TSK/EDH 
Brooks  AFB  TX  78235-5301 

Defense  Technical  Information  Center  (DTIC) 
Cameron  Station 
Alexandria  VA  22319 

HQ  USAF/LEEV 

Bolling  AFB  DC  20330-5000 
HQ  AFESC/RDV 

Tyndall  AFB  FL  32403-6001 
HQ  AFLC/DE 

Wright-Patterson  AFB  OH  45433-5000 

USAF  Hospital  Hill/SGB 
Hill  AFB  UT  84056-5300 

HSD/EV 

Brooks  AFB  TX  78235-5000 


